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Neurofibromatosis type 1 and McCune—Albright syndrome

occurring in the same patient
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Summary

A patient with both neurofibromatosis type 1 (NF-1) and McCune—Albright syndrome is described.

NF-1 and McCune—Albright are separate entities and this is the first report of a patient with clear

evidence of both conditions.
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We describe an unusual patient with features of both
neurofibromatosis type 1 (NF-1) and McCune—Albright
syndrome.

Case report

A female child born at term weighing 7 Ib 10 oz
(3460 g) was noted to have café-au-lait pigmentation
on the buttocks, which increased in area over the first
3 weeks of life. By 5 months of age she had extensive,
confluent café-au-lait pigmentation over both legs and
the front and back of the trunk. The pigmentation
stopped in the mid-line on the lower part of the
abdomen (Fig. 1). There was one small café-au-lait
patch on the left parietal area of the scalp. Her father
had classical signs of NF-1 with multiple café-au-lait
patches, Lisch nodules, cutaneous neurofibromas and
axillary freckling. The appearance of the pigmentation
in the child was more reminiscent of McCune—Albright
syndrome but in view of NF-1 in her father, it was
felt more likely that this represented an unusual
manifestation of NF-1. A skeletal survey at 6 months
of age showed no changes of fibrous dysplasia. She had
two older siblings, neither of whom had any signs of
neurofibromatosis but one had a port-wine stain on her
right arm. Subsequently, a younger male sibling was
born who presented at 1 week of age with facial
asymmetry, unilateral congenital glaucoma and local-
ized hypertrophy of the left side of the face. He
developed signs of NF-1, with a number of small café-
au-lait patches being apparent at 3 months of age.
Magnetic resonance imaging (MRI) of his brain and
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Figure 1. The patient at age 6 years. Extensive and confluent café-
au-lait pigmentation is evident, which does not cross the mid-line
over the lower abdomen.
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orbits demonstrated the presence of an arachnoid cyst
in the left temporal fossa producing hypoplasia of
the adjacent temporal lobe and forward bowing of the
lateral margin of the left orbit with proptosis of the
globe.

At 6 years of age our patient presented with appar-
ent haematuria, later recognized to be vaginal bleed-
ing, a 6-month history of breast enlargement and a
12-month history of a rapid increase in height and
weight. Both of these parameters were above the 90th
centile. She showed pubertal changes: Tanner breast
stage 3, pubic hair stage 1 and axillary hair stage 1. An
examination under anaesthesia showed blood coming
from the cervix. A localized tumour was excluded but
an enlarged right ovary was demonstrated.

Pelvic ultrasound showed an enlarged uterus with
thick endometrium and a large right ovary with solid
and cystic components; the left ovary was normal.
X-ray and MRI of the skull showed the presence of a
left optic nerve glioma, an enlarged chiasm and hypo-
thalamus, and thickening of the sphenoid (Fig. 2a,b)
and occipital bone diploid space in keeping with fibrous
dysplasia of the skull vault. The left hand and femur

(Fig. 3a,b) showed fibrous dysplasia and increased
skeletal maturity consistent with polyostotic fibrous
dysplasia. Tanner and Whitehouse bone age X-ray
demonstrated an advance of 0-8 years beyond chrono-
logical age. Basal luteinizing hormone, follicle-stimu-
lating hormone and oestradiol levels were undetectable
and the gonadotrophins showed no response to stimu-
lation with luteinizing hormone-releasing hormone, in
keeping with gonadotrophin-independent precocious
puberty. Thyroid function tests were normal. There had
been no change in her pigmentation and she had
normal psychomotor development.

Ocular examination showed a best corrected visual
acuity (BCVA) of 6/12 in both eyes, prominent corneal
nerves, Lisch nodules, a normal-appearing optic disc
and full visual fields. The clinical findings thus sug-
gested that the patient had both NF-1 and McCune—
Albright syndrome.

The family underwent genetic analysis for NF-1.
Linkage analysis using three polymorphisms within the
NF-1 gene (27 Alu, 127CA and 138CA)! and a very
close flanking polymorphism detected by the marker
D17S1824 showed that she had inherited the same

Figure 2. (a) Anterior—posterior view skull X-ray. Note the thickening of the sphenoidal wing on the left extending medially into the body of the
sphenoid, typical appearances of fibrous dysplasia. (b) Magnetic resonance imaging scan. Sagittal T1 image of the brain. Note thickening of the
diploid space and the sphenoid bone extending over the upper portion of the right orbit and into the body of the sphenoid.
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Figure 3. (a) X-ray of the left hand. The third metacarpal bone is
wider and poorly modelled relative to the second and fourth; there is
poor trabeculation and a ground glass appearance in it and in the
little finger metacarpal in particular. These are changes of fibrous
dysplasia. (b) X-ray of the left femur. The bone is generally osteopenic,
and there is subtle change in the subtrochanter region of the femoral
shaft with loss of the normal trabecular pattern centrally and early
endosteal scalloping medially (arrow). Early stress lines are develop-
ing above the area of lucency.

paternal haplotype as her affected younger brother,
thus supporting the diagnosis of NF-1. Lymphocyte
DNA was also used to search for activating mutations
within the guanine nucleotide-binding protein, a-stimu-
lating activity polypeptide 1 (GNAS1) gene, which are
known to cause McCune—Albright syndrome. Polymer-
ase chain reaction and direct sequencing of a 163-bp
product failed, however, to demonstrate either the Arg
to His or Arg to Cys mutations at position 201, which
have been reported in this syndrome.*>

One year later, pubertal progression and vaginal
bleeding had been halted by treatment with the anti-
androgen cyproterone acetate. Following subsequent
acceleration of linear growth, further breast develop-
ment and vaginal bleeding, she was commenced on the
aromatase inhibitor testolactone in gradually increas-
ing doses to reduce known side-effects (abdominal
cramps and loose stools) and a further arrest of pubertal
progression was achieved. With conservative manage-
ment of the optic nerve glioma the BCVA and visual
fields remained unchanged.

Discussion

In 1936, McCune presented a case of osteitis fibrosa
cystica, precocious puberty, multiple pigmentation of
the skin and hyperparathyroidism in a 9-year-old girl.*
The following year, Albright et al. described a triad of
polyostotic fibrous dysplasia, skin pigmentation and
precocious puberty in females.” In McCune—Albright
syndrome there are usually fewer than six areas of light
to dark brown cutaneous pigmentation with jagged
edges of variable size.® As was apparent in our patient,
they typically affect the forehead, nuchal, sacral,
buttock or thigh areas and often stop at the mid-line.
Although axillary freckling and neurofibromas were
absent in our patient, this may in part be due to her age
and may develop as she grows older.

Bone involvement is seen radiologically as a multi-
locular appearance beneath a thinned cortex, with
areas of thickened bone and fibrosis, as seen in the
skull, metacarpal bones and femur of our patient.
Although fractures are common, bone changes can be
clinically silent and may be preceded by precocious
puberty. Ovaries show multiple cysts, and levels of
oestradiol may correlate with the cyst size. There may
be autonomous hyperfunction and increased sensitivity
of other peripheral endocrine glands.

Precocious puberty has been reported in association
with NF-1 in the presence’ or absence®® of optic
pathway gliomas (in particular optic chiasmal gliomas)
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and also in the presence of hypothalamic hamar-
tomas.'” Therefore, it could be considered that this case
merely represents NF-1 presenting with a McCune—
Albright syndrome phenotype, in the absence of genetic
confirmation for McCune—Albright syndrome. What
makes the case different from NF-1 alone are the
osseous lesions with typical changes of fibrous dysplasia
in the femur and metacarpal bones that have progressed
over time, which is characteristic of McCune—Albright
syndrome. In addition, the striking and unusual mid-line
border of the pigmented cutaneous lesions suggests a
mosaic condition such as McCune—Albright syndrome.

McCune—Albright syndrome is caused by a somatic
mutation of the GNAS1 gene that encodes the a sub-
unit of the G-protein, leading to overactivity of adenyl
cyclase.!! The activity of hormone-sensitive adenylate
cyclase is regulated by at least two nucleotide-binding
proteins, one stimulatory (Gs) and one inhibitory
(Gi). Each is a heterotrimer with a unique « chain
but identical polypeptides in the B and vy chains. The
guanosine triphosphate-binding protein Gs couples
hormone-receptor binding to adenyl cyclase activation.
An early somatic mutation of the Gs o gene and the
expression of an activated Gs protein in multiple tissues
results in an inherited deficiency of Gs, which is
associated with multiple phenotypic abnormalities,
including generalized hormone resistance.?

The genetic analysis in our patient did not show
either of the published activating mutations in the
GNASI1 gene. This was not surprising, as the mosaic
inheritance pattern would make it more likely that
these would be found in the tissues affected by the
disease, such as bones, with fibrous dysplasia, rather
than in lymphocytic DNA.

Although there have been reports suggesting
that both McCune—Albright syndrome and NF-1 may
coexist, the evidence has not been convincing. To our
knowledge, this is the first report of clear clinical
evidence of both conditions supported (at least for
NF-1) using molecular genetics. Although there has
been some doubt whether NF-1 and McCune—Albright
syndrome are separate entities,'” it is now clear that
they are due to mutations in different genes.

12,13

The presentation of our patient’s brother with con-
genital glaucoma as a neonate, in the absence of other
features of NF-1, is also of interest; to our knowledge
there has been only one previous report of a patient
with NF-1 presenting as congenital glaucoma.'*
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